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(57) Abstract 



Method and apparatus for treatment 
of comminuted fibre material before chem- 
ical digestion of the material, whereby the 
material (a) in a first step is healed, prefer- 
ably by addition of steam, in a gas atmos- 
phere with a pressure (PI) and a tempera- 
ture (Tl), (b) in a second step has air ex- 
tracted from it, in a gas atmosphere with 
a pressure (P2) and a temperature (T2), 
where (Tl) > (T2) and (P2) is sufficiently 
lower than (PI) in order to extract air from 
die material, (c) in a third step is soaked in 
impregnation liquid, whereby said first step 
(a) is performed in a first space (I, 2, la) 
and said second step (b) is performed in a 
second space (3, lb). The material is added 
to diis second space in such a way that it 
is exposed to a lowering in die pressure, 
when it is transfored from die first space 
to the second space. Said impregnation liq- 
uid widi a temperature CH) is added to said 
material in sequentially direct connection to 
a retention time in the gas atmosphere (P2, 
T2) in said second space. 




Pi > P2 

Tl > T2 
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^ETHOD AND APPARATUS FOR PREHEATING AND 
IMPREGNATING CELLULOSIC MATERIAL 



10 



TECHNICAL FIELD 

The present invention relates to a method and an 
apparatus for heating and impregnating treatment of a 
comminuted fibre material, before chemical digestion of the 
material to paper pulp. 

STATE OF THE ART AND PROBLEM 



The need to preheat and degas the comminuted fibre 
material (the chips) before it is soaked in impregnation 

15 liquid in a first step and then cooking liquid for the 
chemical digestion, has long been realised in the pulp 
producing industries. A so called steaming process is used 
in today's modern pulp mills, in which process the chips 
are firstly exposed to steam treatment in an atmospheric 

20 chip bin, whereafter the chips, via a so called low 
pressure feeder, are conveyed to a steaming vessel for 
additional steam treatment. Normally, there is an 
overpressure in the steaming vessel and the chips fall, at 
the end of the vessel, by gravity, down into a chip chute 

25 which is connected to a high pressure feeder, which high 
pressure feeder passes chips and liquid, through a lock, to 
the high pressure system which is prevailing in a 
preimpregnation vessel or a digester. Prechosen levels of 
chips and liquid are sustained in the chip chute, which 

30 assures a steady and air free feeding to the high pressure 
feeder. 

When the chips are soaked in a liquid, there is an 
impregnation taking place, which in today's system is based 
on diffusion. It is very important, in order to achieve 
35 diffusion, that the air and other gases that originally 
exists in the cavities in the chips and the fibres has been 
removed and. replaced with a liquid, which normally is 
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condensate. Hence, this is achieved in today's system by 
heating the chips with steam in an atmospheric chip bin. 
During the heating to steam saturation temperature, air is 
slowly leaving the cavities. The chips will, nevertheless, 
5 in reality not reach the saturation temperature at the 
prevailing pressure, due to: 

1. The heat transfer is dependent on the difference in 
temperature between chips and steam. The heating process 

10 is thus asymptotic in time. The heat transfer 

coefficient in chips and fibre affects the time factor 
of the heat transfer in a negative way. 

2. There is, due to the heating in a chip bin normally 
being counter current, a pressure drop over the chip 

15 bed. This is a result of the packing degree of the chip 

bed and the removal of air and gases. The temperature of 
the chip bed will thus never in practice correspond to 
the steam saturation temperature at the pressure of the 
chip bed, which leads to air remaining in the chip. 

20 pieces . 

It has been shown, in laboratory experiments, that 
the steaming process is asymptotic in time. Traditional 
steaming processes demand, a steam treatment of 10-20 
25 minutes to achieve an acceptable result. 

A method has been suggested, in a couple of older 
patents (SE 169 725 and SE 154 056), to steam chip material 
batchwise, where the chips are steam treated in a pressure 
vessel at an overpressure. After lowering of the pressure 
30 to atmospheric pressure or a slight overpressure, the chips 
are impregnated with liquid iand cooking can take place in 

the same vessel. 

In the patent application EP 161 330, there is 
described a continuous method of steaming in a system which 
35 shows great similarities with the conventional system for 
continuous pretreatment of chips. In this method the 
steaming vessel is, however, filled with liquid and the 
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removal of air is said to take place in a step without 
addition of heat and which is distinctly separated from a 
previous (in the chip bin) steam treatment step. Through 
this method/ there xs, for instance, achieved that a lower 
5 temperature (of 96-102*^0 than normally is prevailing in 
the chip chute, between the steaming vessel and the high 
pressure feeder, which, in combination with a relatively 
high pressure, leads to a decreased risk of flashing in the 
high pressure feeder. 

10 

SOLUTION AND ADVANTAGES 

Through the invention which is presented here, there is a, 
preferably continuous, method and a, preferably continuous, 

15 apparatus, by which, through basic thermodynamic, the air 
in the cavities of the chips and the fibres can quickly be 
replaced with steam. When this steam, thereafter, is 
brought to condensate, there arises an underpressure in the 
cavities, whereafter the impregnation liquid is quickly 

20 drawn into the chips, which is in contrast to the slow 
diffusion process of today. 

The object of the invention is thus to achieve a 
method for treatment of comminuted fibre material before 
chemical digestion of the material, whereby the material, 

25 (a) in a first step is heated, preferably by addition of 
steam, in a gas atmosphere with a pressure (PI) and a 

temperature (Tl), 
(b) in a second step has air extracted from it, in a gas 

atmosphere with a pressure {P2) and a temperature {T2), 
30 where (T1)>(T2) and (P2) is sufficiently lower than (PI) 

to extract air from the material, 
{c)in a third step is soaked in impregnation liquid, . 
where said first step (a) is performed in a first space and 
said second step (b) is performed in a second space. The 
35 material is added to this second space in such a way that 
it is exposed to a lowering in the pressure, when it is 
transferred from the first space to the second space. The 
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impregnation liquid with a temperature (T3) is added to the 
material in sequentially direct connection to a retention 
time in the gas atmosphere (P2/ T2) in said second space. 

It is preferred that said first and second spaces 
5 consists of separate vessels. 

The chips are thus, in the method according to the 
invention, heated in a first step at a pressure PI, which 
preferably is atmospheric, with for example low pressure 
steam to a temperature Tl of about 100**C. The heating can, 

10 alternatively take place at a pressure PI, which is greater 
than atmospheric pressure, and is in that case driven to a 
temperature Tl at about 120-"130°C. The heating suitably 
takes place during a time interval of below 5 minutes, 
preferably below 4 minutes and even more preferred below 3 

15 minutes, when the method is pressurised. Thereafter there 
is conducted, regardless of which alternative that has been 
used for the heating, in connection with a transfer of the 
material to a second space, a preferably sudden lowering of 
the pressure to a level somewhat below the steam saturation 

20 pressure at the chip temperature. The partial pressure for 
the air/gas-mixture is thus reduced, preferably fast, and 
the gas is conducted away. Thereby, arises preferably an 
underpressure in the second step. The pressure is then 1 
bar (abs)>P2>0.3 bar (abs) and the temperature T2 is 

25 somewhat lower than in the first step. The moist in the 
cavities of the chip pieces will, depending upon the degree 
of lowering of the pressure, flash, whereby air is 
extracted and replaced with saturated steam. When the chip 
pieces thereafter are soaked in a colder (T3) impregnation 

30 liquid, the steam inside the cavities will condensate, 
whereby an underpressure is created. Thereby, is it the 
case that 100**C>T1-T3>10*'C, preferably 60**C>T1-T3>20°C. The 
imderpressure gives a pressure difference in relation to 
the surrounding liquid, which leads to liquid quickly being 

35 drawn into the chip pieces. In that way, an impregnation 
takes place, which, in comparison with today's diffusion 
process, is very fast. When the chip pieces thereafter are 
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conveyed into a high pressure system/ will steam that might 
be remaining, in the same way condense and additional 
liquid will be drawn in. 

It iS/ in the case where the heating has been taking 
5 place at an overpressure, preferable that the lowering of 
the pressure in connection with the trstnsf erring of the 
material to the second space, not is driven to an 
underpressure, whereby P2 is a slight overpressure or an 
atmospheric pressure. It is though essential that the 
10 pressure P2 is adequately lower than PI in order to be able 
to extract air from the fibre material. The pressure 
difference is suitably within the range 0.01-1.0 bar, 
preferably 0.02-0.7 bar and even more preferably 0.1-0.5 
bar. 

15 Said lowering of the pressure is, when said first and 

second spaces do not consist of separate vessels, conducted 
so that P2 only is marginally lower than PI . The lowering 
of the pressure is hereby not sudden, but is rather based 
on a pressure drop over the bed of "chip pieces. • 

20 The invention also comprises an apparatus for 

treatment of comminuted fibre material before chemical 
digestion of the material, comprising a vessel with devices 
for addition of steam, which vessel is operatively 
connected with a sluice device for feeding the material to 

25 a vertical chute with devices for sustaining levels of 
chips and liquid therein, whereby said sluice device passes 
the fibre material through a lock, from a higher pressure 
to a lower pressure. 

A more detailed description of the apparatus is to be 

30 found in the description of the drawings. 

It is an advantage of the invention, that the chip 
bin, in a preferred embodiment, can be manufactured 
considerably cheaper, since it can be made smaller and 
without steam addition. Other advantages in the equipment 

35 is that no gas tight feeding screw or fan is needed. The 
piping and instrumenting will also be less extensive than 
in a conventional system. 
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The invention also gives environment related 
advantages with/ for example, lowered discharges of badly 
smelling compounds. 

DESCRIPTION OF THE DRAWINGS 



10 



Figure 1 



Shows a diagram over the principle of a preferred 
embodiment of the method according to the 
invention . 



Figure 2 Shows a possible set of apparatus to conduct a 

method according to the invention. 



Figure 3 Shows yet a possible set of apparatus to conduct 
15 a method according to the invention, where the 

first and the second spaces are contained within 
• the same vessel. 

. ; ' Detail 1, shown in figure 1, symbolises the first step 

20 according to the invention. The detail 1, consists, in the 
preferred case, of a chip bin, whereby there is no need for 
a steaming vessel in the system. The chips are, in this 
first step, thus heated at a pressure PI, which preferably 
is atmospheric/ with, for example, low pressure steam, to a 

25 temperature Tl of about lOO^C. The heating takes place 
during a time interval of about 5-15 minutes. Thereafter 
there is conducted, in connection with a transfer of the 
material, via a sluice device 10, to a second vessel 3, a 
sudden lowering of the pressure to a level P2 somewhat 

30 below the steam saturation pressure at the chip 
temperature. The partial pressure for the air/gas-mixture 
is thus quickly reduced, and the gas is conducted away with 
the aid of a vacuiun pump (not shown) , which via a tubular 
screen (not shown) is connected to a outlet conduit 11. 

35 Thereby, arises an iinderpressure in the second step. The 
pressure is thereby preferably 1 bar (abs)>P2>0.3 bar (abs) 
and the temperature T2 is somewhat lower than in the first 
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Step. The moist in the cavities of the chip pieces will, 
depending upon the degree of lowering of the pressure, 
flash, whereby air is extracted and replaced with saturated 
steam. There is a liquid pool in the bottom of the vessel 
5 3, which pool has a temperature T3, which is lower than the 
temperature T2 of the chips and the gas phase that is 
present edDOve the liquor level. When the chip pieces are 
soaked in this liquid which is relatively seen colder, the 
steam inside the cavities will condensate, whereby an 

10 underpressure is created. This underpressure gives a 
pressure difference in relation to the surrounding liquid, 
which leads to liquid quickly being drawn into the chip 
pieces. When the chip pieces thereafter are conveyed into a 
high pressure system, will steam that might be remaining, 

15 in a similar way condense and additional liquid will be 
drawn in. In this way, an impregnation takes place, which, 
in comparison with today's diffusion process, is very fast. 

The continuously operating apparatus set shown in 
figure 2, comprises a vertical chip bin 1, a horizontal 

20 steaming vessel 2 and a vertical chip chute 3. Chip are fed 
' into the upper part of the chip bin, which is atmospheric 
and, in a preferred embodiment without steam addition, 
which means that it has a fvmction of mainly being a buffer 
for a steady flow. The chips are measured in, with the aid 

25 of a chip meter 4, via a low pressure feeder 5 into the 
steaming vessel 2. Low pressure steam, preferably from one 
of the digester flashes 18, is added to the steaming 
vessel, through a conduit 6, and condensate is withdrawn 
through a conduit 7 for promotion to the condensate 

30 handling system of the mill. The low pressure feeder 5 and 
the steaming vessel 2 are degassed with aid of the conduits 
8 and 9. There are, preferably, an overpressure in the 
steaming vessel 2 and the chips will, through the steam 
treatment reach a temperature of about 120*'C. The chips 

35 leave the vessel, after a retention time of some minutes, 
in order to be passed through a lock, by a second low 
pressure feeder 10, down into the chip chute 3. Levels of 
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chip and. liquid are sustained in the chip chute, which 
assures a steady and air free feeding via a high pressure 
feeder 12, to the following high pressure system for 
preimpregnation and cooking of the chips. The chips are, in 
5 connection with the feeding into the chute, exposed to a 
sudden lowering in the pressure of preferably 0.1-0.5 bar. 
This lowering in the pressure will lead to that, as is 
described above, the moist in the cavities of the chip 
pieces flashes, whereby air is extracted and is replaced 

10 with saturated steam. The desired pressure P2 in the chute 
is sustained with the aid of a condenser 19, which is 
connected to an outlet conduit 11. One end of the outlet 
conduit opens out at the upper part of the chute, whereby 
the mouth always can be above said level of liquid. The 

15 conduit 17 is part of a circulation with aid of which the 
liquid level in the chute is sustained. Liquid is, thereby, 
pumped from the high pressure feeder, via a sand trap 14 
and a tubular screen 15, back to the chute. The liquid pool 
in the bottom part of the chute holds a temperature T3, 

20 which is lower than the temperature T2 of chips and gas 
' phase that is present above the liquid level. 

The low pressure feeder can, if so is required, be 
followed by a feeding screw which the fibre material must 
pass before it falls down into the chute. The pressure in 

25 the screw space is hereby the same as in the chute. The 
object of the screw, when such is existing, is to give the 
chips a certain retention time before it falls down into 
the colder liquid. In this way it is assured that there is 
time for adequate air extraction. 

30 An alternative to a condenser is that the outlet 

conduit also comprises an inlet opening for addition of 
impregnation liquid. It is, in that case, the conduit 17, 
or a constituent conduit from this conduit, that opens out 
in the outlet conduit. Steam in the gas phase above . the 

35 liquid level in the chute will condensate, if the 
impregnation liquid that is recirculated via the conduit 17 
is adequately cold, whereby the pressure of the gas phase 
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is lowered. The liquid thereafter flows down into the 
collection of chips/liquid in the lower part of the chute, 
and thereby takes any chip pieces that might have been 
jerked into the outlet conduit, with it- 
5 A vertical chip bin 1 is shown in figure 3, to which 

chip pieces are fed in the top and fed out from the bottom. 
There is also added steam 20 (fresh steam and/or steam from 
one of the digester flashes 18) to the chip bin at a level 
20a and possibly at a level 20b, which is . below the level 

10 20a. The chip pieces are, through the main steam addition 
at the level 20a, heated in the space la, which stretches 
from the level 20a and upwards, but preferably not all the 
way up to the chip level, at a pressure PI, which is near 
atmospheric pressure, to a temperature Tl of about 100°C. 

15 The lower part of the chip bin constitutes the second space 
lb according to the invention.. An outlet conduit 11, which 
is connected to a condenser 19, is connected to the second 
space lb. Thereby is .brought about, in the part of the 
second space lb which is closest to the. connected outlet 

20 conduit, a gas atmosphere with a pressure P2, which is 
marginally lower than PI, and a temperature T2, which is 
circa 1-2**C lower than Tl. The pressure in the remaining 
part of the second space lb is also lower than PI, whereby 
the is a gradient form the entry of the chip pieces into 

25 the space lb, to their feeding out through the feeding 
device 4. This feeding out device 4 is situated in the 
bottom of the chip bin. 

The space lb is, in the construction that is shown in 
figure 3, protruding, in one of its ends, in relation to 

30 the remaining part of the chip bin. The outlet conduit 11 
is thereby connected to the top of the protruding part and 
the feeding out device 4 is connected to the bottom of this 
part. The chip pieces fall, due to this construction, from 
the chip coltimn that is present in the upper part of the 

35 chip bin, diagonally down towards the feeding out device, 
whereby a space, which is in the main free from chips, 
arises in .the upper part of the protruding part of the 
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second space lb. It is, thus, to this space which is free 
from chips, that the outlet conduit 11 is connected. 
Several alternative embodiments of this construction are 
conceivable. One example is that a feeding screw is 
5 connected to the bottom of the chip bin and that it, to the 
upper part of this screw, preferably at the end of it, is 
connected a second space according to the invention, with a 
belonging outlet conduit 11. Said first and second spaces 
according to the invention will thus, as in the embodiments 

10 according to figures 1 and 2, thereby, be constituted of 
separate vessels. 

The principle effect on the chip pieces will be the 
same, even if the lowering of the pressure not is sudden, 
when the method according to the invention is performed in 

15 an apparatus set of the type in figure 3. Air and gases, 
which through the lowering of the pressure has been brought 
to be extracted from the chips, to be. replaced by steam, is 
thus withdrawn through the outlet conduit 11. In the 
following chute there is, in the same way as in figure .2, a: 

20 gas atmosphere, where the pressure, though, is equal to or 
higher than in the second space lb of the chip bin, and a 
chip- and liquid level, where the liquid holds a lower 
temperature T3 than the above lying gas atmosphere. 

The invention is not limited by the embodiment 

25 described above, but can be varied within the scope of the 
claims. The steaming vessel 2 can, thus, for example, also 
be atmospheric. 
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PATENT CLAIMS 

1. Method for treatment of comminuted fibre material before 
chemical digestion of the material, whereby the material , 

5 (a) in a first step is heated, preferably by addition of 
steam, in a gas atmosphere with a pressure (PI) and a 
temperature (Tl) , 

(b) in a second step has air extracted from it, in a gas 
atmosphere with a pressure (P2) and a temperature (T2) , 

10 where (T1)>(T2) and (P2) is sufficiently lower than (PI) in 
order to extract air from the material, 

(c) in a third step is soaked in impregnation liquid, 
characterised in that said first step (a) is 
performed in a first space (1, 2, la) and said second step 

15 (b) is performed in a second space (3^ lb), whereby the 
material is added to this second space in such a way that 
it is exposed to a lowering in the pressure, when it is 
transferred from the first space to the second space and 
that said impregnation liquid with a temperature (T3) is 

20 added to said material in sequentially direct connection to 
a retention time in the gas , atmosphere (P2, T2) in said 
second space. 

2. Method according to claim 1, 

25 characterised in that said first and second 
spaces are constituted of separate vessels. 

3. Method according to any one of the above claims, 
characterised in that said material, while 

30 being transferred, by a sluice device (10), from the first 
space (1, 2) to the second (3), is exposed to a sudden 
lowering of the pressure. 

4. Method according to any one of the preceding claims, 

35 characterised in that said lowering of the 
pressure is within the range 0.01-1.0 bar, preferably 0.02- 
0.7 bar and even more preferably 0.1-0.5 bar. 
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5. Method according to any one of the above claims, 
characterised in that the extraction of air 
in the second step (b) is taking place at an underpressure, 
preferably at a pressure 1 bar (abs)>P2>0.3 bar (abs) . 

5 

6. Method according to any one of the above claims, 
characterised in that the soaking in 
impregnation liquid (c) takes place in the same space (3) 
as the extraction of air (b) . 

10 

1. Method according to any one of the above claims, 
characterised in that the impregnation liquid 
in the third step (c) holds a temperature (T3) which is 
lower than the temperature of the material and the gas 
15 phase in the second step (b) , and a temperature which is 
lower than the temperature (Tl) of the material and gas 
phase in the first step, whereby 100^C>T1-T3>10°C, 
. preferably 60°C>T1-T3>20^C. 

20 8. Method according to claim 1, 

characterised in that the heating in said 
first step (a) is taking place during a time interval of 
below 5 minutes, preferably below 4 minutes and even more 
preferably below 3 minutes. 

25 

9. Apparatus for treatment of comminuted fibre material 
before chemical digestion of the material, comprising a 
vessel (1, 2) with devices for addition of steam, which 
vessel is operatively connected to a sluice device (10) for 

30 feeding the material to a chute (3) with devices for 
sustaining levels of chips and liquid therein, 
characterised in that said sluice device 
(10) passes the fibre material through a lock, from a 
higher pressure to a lower pressure. 

35 

10. Apparatus according to claim 9, 

characterised in that said chute comprises 
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an outlet conduit (11) ^ one end of which opens out at the 
uppei: part of said chute (3)/ so that the mouth always can 
be above said level of liquid. 

11* Apparatus according to claim 10, 

characterised in that said outlet conduit 
(11) comprises an inlet opening for addition (17) of 
impregnation licjuid. 
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AMENDED CLAIMS 

[received hy the International Bureau on 02 February 1998 (02.02.98) ; 
original claims 1-11 replaced by amended claims 1-16 (4 pages)] 



1. Method for treatment of comminuted fibre material 
before chemical digestion of the material, whereby the 
material, 

(a) in a first step is heated, by direct addition of steam, 
in a gas atmosphere with a pressure (PI) and a temperature 
(Tl), 

(b) in a second step has air extracted from it, in a gas 
atmosphere with a pressure (P2) and a temperature (T2) , 
where (T1)>(T2) and (P2) is sufficiently lower than (PI) in 
order to extract air from the material, . 

(c) in a third step is soaked in impregnation liquid, 
characterised in that said first step (a) is 
performed in a first space (1, 2, la) and said second step 

(b) is performed in a second space (3, lb) , whereby the 
material is added to this second space in such a way that it 

- is exposed to a lowering in the pressure, when it is 
transferred from the first space to the second space and 
that said impregnation liquid with a temperature (T3) is 
added to said material in sequentially direct connection to 
a retention time in the gas atmosphere (P2, T2) in said 
second space. 

2. Method according to claim 1, 

characterised in that said first and second 
spaces are constituted of separate vessels. 

3. Method according to any one of the above claims, 
characterised in that said material, while 
being transferred, by a sluice device (10), from the first 
space (1, 2) to the second (3), is exposed to a sudden 
lowering of the pressure. 
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4. Method according to any one of the preceding claims, 
characterised in that said lowering of the 
pressure is within the range O.Ol-l.O bar, preferably 0.02- 
0.7 bar and even more preferably 0.1-0 .5 bar. 

5. Method according to any one of the above claims, 
characterised in that the extraction of air in 
the second step (b) is taking place at an underpressure, 
preferably at a pressure 1 bar (abs)>P2>0.3 bar (abs) . 

6. Method according to any one of the above claims, 
characterised in that the soaking in 
impregnation liquid (c) takes place in the same space (3) as 
the extraction of air (b) . 

7. Method according to any one of the above claims, 
characterised in that the impregnation liquid 
in the third step <c) holds a temperature (T3) which is 
lower than the temperature of the material and the gas phase 
in the second step (b) , and a temperature which is lower 
than the temperature (Tl) of the material and gas phase in 
the first step, whereby 100**C>T1-T3>10**C, preferably 60^C>T1- 

T3>20^C. 

8. Method according to claim 1, 

characterised in that the heating in said 
first step (a) is taking place during a time interval of 
below 5 minutes, preferably below 4 minutes and even more 
preferably below 3 minutes 

9. Method according to claim 1, 

characterised in that said first (la) and 
second spaces (lb) are accommodated in the same vessel (1) • 
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10. Method according to claim 9, 

characterised in that said second step (b) is 
performed at a temperature {T2) , which is circa 1-2**C lower 
than (Tl) and in that the said lowering in pressure, in 
connection with the transferring of the material from the 
first space (la) to the second space (lb), is marginal. 

11* Method according to claim 9 or 10, 
characterised in that said soaking in 
impregnation liquid (c) takes place in another space than 
the extraction of air (b) . 

12. Method according to any of the claims 9-11, 
characterised in that the second space (lb) 
is protruding, in at least one of its ends, in relation to 
the remaining part of the vessel (1) • 

13. Method according to claim 12, 

characterised in that there is a space, which 
is in the main free from fibre material, in the upper part 
of the protruding part of the second space (lb) and that 
there is connected an outlet conduit (11) to this upper part 
of the protruding part. 

14. Apparatus for treatment of comminuted fibre material 
before chemical digestion of the material, comprising a 
vessel (1, 2) with devices for addition of steam, which 
vessel is operatively connected to a sluice device (10) for 
feeding the material to a chute (3) with devices for 
sustaining levels of chips and liquid therein, 
characterised in that said sluice device (10) 
passes the fibre material through a lock, from a higher 
pressure to a lower pressure - 

15. Apparatus according to claim 14, 

■ * 
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characterised in that said chute comprises an 
outlet conduit (11)/ one end of which opens out at the upper 
part of said chute (3), so that the mouth always can be 
above said level of liquid. 

16. T^paratus according to claim 15, 

characterised in that said outlet conduit 
(11) comprises an inlet opening for addition (17) of 
impregnation liquid. 
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